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INTRODUCTION 



Individual differences that occur among learners are 
of much concern to organizations that deliver training. 
In designing and conducting training, many of these organi- 
zations, including Air Force, have attempted to provide for 
these individual differences by developing individualized 
instruction through such means as programmed instruction, 
automated media packages, and computer-assisted instruction. 
While often providing for differences in interest, ability, 
and personality dimensions, these techniques do not typi- 
cally address differences on the dimension of learning 
styles or cognitive styles. These cognitive (learning) 
styles represent a group of individual difference variables 
that, although extensively investigated, have been incorpor- 
ated into instructional practices only to a minor degree. 
Cognitive styles, which are the siabject of this review of 
the literature, generally represent the manner in which an 
individual receives, processes and uses information. This 
literature review will attempt to cover the ten most 
prominent of these cognitive styles by reviewing the research 
literature of each style, reviewing and evaluating the 
instruments used to assess each style, and identifying the 
styles that hold the most promise for research and applica- 
tion to Air Force technical training. Following is an over- 
view of each of the styles in the order of their presenta- 
tion in the text: 

1. Field dependence-field independence, an analytic 
as opposed to global manner of perceiving. Field 
independence reflects the ability to perceive 
visual stimuli as separate from an embedded context. 

2. Impulsivity-reflectivity : individual differences 
in speed and errors when faced with response 
uncertainty. Reflective subjects consider the 
hypotheses longer and are usually correct upon 
choosing a response; impulsive individuals tend to 
select the first re.sponse that occurs to them and 
are usually incorrect. 

3. Visual-haptic : the visual perceptual type is said 
to use his or her eyes as the prirv- .y sensory 
intermediaries, while the haptic is said to use his 
or her eyes only when necessary and relies mainly 
upon kinesthetic and body orientation. 



4. Levelinq-sharpening : individual differences in 
assimilation in memory. Levelers tend to incor 
porate new ideas with old memories, and blur tne 
original image; sharpeners can add new ideas as 
well as holding on to the old image. 

5 . ronstricted-f lexible control: ^i^^i;;^^^^ J . ^j"^!' 
ehces in reference to susceptibility to distrac 

tion. 

6. Breadth of c ategorization; an individual's 
preference for broad versu s narrow categorization. 

7 Scanning: an individual difference reflected in 
extensive ness and intensity of attention deploy- 
ment. 

8 T^ioT-^nr. ^ for unrealis tic experiences; individual 
differences in willingnes s to accept perceptions 
which are at variance with normal experiences. 

9. roc ^nitive comp lexitv-simplicity : ^^^^ 
Individuals' tendency to con strue the world in a 
mS?ii-di5ensional and discriminating manner. 

10 ^ono^ Pi-nalizinq styles : individual differences in 
categorization ot stimuli with perceived similar 
ities or differences; utilization of consistent 
ionclp?ualization approaches in concept formation. 

investigations by various researchers hava resulted 
stvles As mentioned, these cognitive styles are 

unSle to accomplish, simply because their cognitive style 
TeT^lcTs the a^ailablity of the -cf sary processing 

techniques. The following review ^^ll ^^g^f ^^^spect in 
literature of each cognitive style with this prospect j-i 
iindrpSticularly wiS respect to problems that might 
affect Air Force technical training. 



COGNITIVE STYLES 



Field dependence-independence 

Of all the cognitive styles considered .in this 
literatiiie review, none has been more thoroughly investi- 
gated, nor provided more heuristic value, than the 
cognitive style of field dependence-independence. The 
extensive work by Witkin and his colleagues over the past 
30 years (e.g., Witkin, 1949, 1950s, 1950b, 1952, 1959; 
Witkin, Lewis, Hertzman, Machover, Meissner, & Wapner, 1954; 
Witkin, Dyk, Faterson, Goodenough, & Karp, 1962; Witkin & 
Goodenough, 1976a, b; Witkin, Moore, Goodenough, & Cox, 1977) 
has provided an almost overwhelming amount of information 
concerning this cognitive style construct. 

The original studies were developed to determine how 
individuals orient themselves in space or how they perceive 
the upright (Witkin & Asch, 1948a, 1948b; Witkin, 1949, 
1950b, 1952) . In these experiments, two sets of experiences 
were investigated in relation to these perceptions. One 
set of experiences involvea the visual field surrounding 
the individual, with particular attention to the horizontal 
and vertical cues that aid in determination of upright. 
The other experience is that of kinesthetic cues from the 
pull of gravity on the body which give constant feedback 
as to the posture and balance of the body. It is the 
combination of these two factors that normally gives an 
individual a perception of the true upright in space. In 
the investigation of Witkin and his associates, however, 
these two standards were separated experimentally to 
provide a better understanding of the perception of upright- 
ness. This separation of sensations was accomplished pri- 
marily by the use of two experimental techniques. The first 
technique is referred to as the Body-Adjustment Test (BAT) . 
The BAT requires an individual who is seated in a small 
room to adjust his body to true upright when both his 
chair and the room are tilted in various directions. In the 
second experimental situation, an individual is seated in a 
completely darkened room and asked to adjust to true upright 
a luminous rod that is surrounded by a luminous frame. This 
task, the Rod and Frame Test (RFT) , requires the individual 
to adjust the rod to true upright while ignoring a tilted 
visual frame that sivrrounds it. A less often used technique, 
the Rotating Room Test (RRT) , separates the visual and 
kinesthetic standards for uprightness by modifying the pull 
of gravity through centrifugal force. A person seated m a 
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chair which can be adjusted with regard to angle of 

to what he considers the true upright. 

All of these techniques accomplish essentially the 

iinressions from their body to make their judgements. Of 
fu?thl? ^m^ortance was the fact that an individual xs 
self-consistent with regard to these tests; that xs^ne^s 
degree of reliance on either ^^^^ °^ y"""^ ^QSq? It was 

field dependence (FD) and field independence (FI. . 

Later studies were performed to i^^^^fijf ^JJ^f 
these self-consistencies would carry over J^^o other 
percJptual situations where perception of the upright was 
SoJinvolved. A new task was developed that did not 

(Witkin, 1950a; Witkin, Ol^J^^' re^Sivky simple geometric 
|?^ir^ ro^u^d'?h tlndivld^a^ -St affected 

K^^^visual field in the RFT and BAT (that is, who are 
"fLKlndentriad difficulty in ^^ellosraffected 
embedded figure. .Jli'^^^if ' f BA? It^af is! who 

easily. Witkin ^^r/J/ J^^^Jl ' (oi lack of Ibility) to 

Which was apparent throughout an individual s percei 
functioning and constitutes his P^^S^^P^^J^^ considered 
should be noted ^hat these perceptual st^ 
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relatively field independent. 



Witkin et al. (1954^ 1962) in their studies have 
consistently found sex-related differences^ with males 
being more field-independent than females. Also, a clear 
age-related change has been shown with a continuous 
increase in field-independence as a person's age increases 
from about 8 to 15, with a distinct leveling off to a 
plateau in early adulthood. Additionally, there seems to 
be a marked decline in field independence as a person 
reaches "old age" (Witkin et al., 1971). One aspect of 
these changes, however, is that an individual's position 
relative to his Scone-age group remains stable throughout 
his developmental years. 

Most of the studies in this area have operationally 
defined field dependence-independence according to the two 
main perceptual tasks, the Rod and Frame Test or the 
Embedded Figures Test, or the two tests used together 
(Witkin et al • , 1954, 1962). 

The results of correlational studies between the two 
tests have been varied, with some investigators reporting 
low correlations and others reporting high correlations. 
However, Long (1972) suggests the most commonly reported 
correlations are somewhere between the two extremes 
(about .50). Several investigators have questioned the 
methodologies used to study field dependence. They have 
pointed out such problems as reliance upon extrene scores 
rather than on standardized criteria of field dependence- 
independence (Stansell, Beutler, Neville, & Johnson, 1975), 
questions of equivalence of results due to using different 
forms of the RFT and EFT (Long, 1972), variations in 
administering the RFT (such as differences in allowable 
light level in the RFT room, differences of head positions, 
differences in instructions given, and differences between 
experimenter- and subject-operated apparatus) , as well as 
many other procedural and validity problems (Adevai, Silver 
man, & McGough, 1968; Elliot, 1961; Grosse & Moore, 1970; 
Gruen, 1957; Handel, 1972; Lester, 1968, 1969; Silverman, 
& King, 1970; Vaught, 1968; Vernon, 1972). 

The Embedded Figures Test has been expanded with many 
different available forms. In addition to the original 
form developed by Witkin in 1950, the following tests are 
currently available: Jackson's shortened form (1956): a 
set of five different forms iioluding a Group Embedded 
Figures Test (GEFT) and colored forms developed by Jackson, 
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/iQcyi\. i-h*» Grouo Hidden Figures Test 
Messick, and Myers (1964), ^he Group h963) ; and 

(HFT) developed by French, Ekstrom^ a witkin et al. 

the Children's EndDedded ^ig^^J ^est^c^^ Instruments 

(1971) . The use of "^^y^^^^ff in!?Ions for the constructs 
and thus different operational derinitioiis 

of field dependence-independence is a problem that must be 
Resolved if future research results are to be comparable 
across studies. 

a^^^T^l different forms of the EFT have been devised 

(Walker, 1972) has oeen ^ other 

developed an -^^^-y^^^^^^J^ effSts ha^e been somewhat 
researchers report that their err gtansell, 1974). 

less successful than ^is (Lackey, 19/^1^ btans ^ ^^^^ 
These.studies seem to indicate^^^^^ other sense 

the visual task may indeed y^ ^^^^^ ^ evaluating 

modalities. "^tKin ^r^it^ ^^aj-s, indicates that not 

evidence accumulated ovg. the JJ^^^^^^^llectual activities 
only perceptual Phenomena but also^xn^^ 

„.ay be xnvoxved in^he Jjl^^^j^/^^e tendencies that occur 
dimension He assumed tna ^^^^^ configurations might 

in a person's Pf^^^P^^^^.Tg dealings with symbolic represen- 
also appear in U^e P^JJ^^/g^^^^ig! witkin et al. (1971) 
tations such f%i^P^f^^\hich relationships were found 
report several studies J;^ wnicn re ^ problem- 

between performance ^j^^^^^^^^^^/^epends on isolating an 
solving tasks where the solution depends . ^ presented 

essential element ^-^^^^^^^^^text Ilso, factorial 
and using ^t m a dittere ^^^^ ^^^^^ 

organized context Addition ^^^^ 

relationship between " ' .4 on and attention- 

«echsler subtests^of -|bal-co,nprehension^^^^ relationships 
concentration. Tnis inai^au ______ found in previous 

between "-1^ dependence and ^ -ores ,foun ^^P^,^^^ 

studies were triad and not to an over- 

f?neS;s!er°in?e^UgInSri?oir (Goodenough . Karp, 1961) . 



As the stylistic tendencies first observed in 
perceptual tasks were being extended into the intellectual 
domain, WitJcin (Witkin et al., 1962) renamed his perceptual 
styles cognitive styles , He designated the extremes of 
the field dependence-independence perceptual dimension as 
articulate versus global dimensions of cognitive function- 
ing. Individuals who were found to be relatively field 
independent perceptually were found also to experience 
their world in an articulate fashion when dealing with 
problem- solving tasks. They can separate items from their 
background in organized field.^ and tend to actively impose 
structure on an inherently unorganized field in order to 
solve problems. Articulate cognitive functioning, therefore, 
includes both analysis and structuring in both perceptual 
and intellectual activities. Global cognitive functioning, 
on the other hand, represents a more passive manner of 
dealing with the field, accepting it "as is" with limited 
analytical and structuring abilities in both perceptual and 
intellectual activities (Witkin et, al., 1977). 

Th25 next theoretical step taken by Witkin et al. (1962) 
was the development of the Psychological Differentiation 
Theory. This theory resulted from increased research in 
many different areas. The dimension of relatively greater 
or lesser differentiation in a person's psychological 
functions paralleled and replaced the articulate-global 
cognitive style dimension. Definition of this broader 
psychological dimension was the result of studies dealing 
with the relationship between cognitive styles and various 
other psychological dimensions. One such dimension was 
that of body concept. Field-independent individuals were 
found to have a mc^^e articulate body concept, with definite 
limits and boundaries, while field-dependent persons had a 
more global body concept with less awareness of body as 
distinct and structured. Investigators found that, when 
meesured on a scale of body articulation, the figure draw- 
ings of subjects (such as the Draw-a-Person Test) could be 
related to field dependence (Witkin et al., 1962; Witkin 
et al., 1971), with individuals who scored higher on body 
articulation being relatively more field independent. 

Another psychologically related area is that of sense 
of separate identity, with an articulate cognitive style 
being associated with a more pronounced sense of separate 
identity. More global individuals have a less pronounced 
sense of separate identity and rely more heavily on the 
views of others for their sense of self, their attitudes, 
and their sentiments (Witkin et al., 1962, 1971). 



The relationship between ccgnitiv^^ °* 
defense meohanisns employed "as also y,^^^ 1965). 
investigated (Witkin et J^-^J9^i3'tho are i»re toward 
Results have «>>"f i"°iio„ tend to use less special- 

^U'\^lslTsll.'ll ti'^Zlll-VS. denial (HitKin et al.. 
1962, 1971,- Witkin, 1965) . 

""■^^-T-tl^^.ihrs^fnliSI^ffoSi'^Iir^r'e^^-Sf 
SSntUfiii/'^^UustJ -e^«^^^^^^^^^ 

dimension, both in P«<=*P"»^-|2t S articulation of body 
The ""-"-l^J^is^heseSle of "pirate identity, and fourth, 
"tSrl^^iee""' splclatiirtion of t?e defense structures. 

«,re recent research has caused ^Jj^iJ -?„''^ir 
workers (1976) to again nodify ^'Jf^jS^a three nain 

newer version, ai««rentiatxon is divi junctions, ^ 
sv*sections! segregation of 1^^="?^°'^ self-nonself 
segregation o£^|-°fjI=„irsel'f fe^«gltion is further 
segregation. Tne seii ii« ^K4m-ies and autonomy xn 
divided into '^es";?^:;"'^\2eaici has found wide differences 
interpersonal relations ^j,^ differentiation contxn- 

Z^I^^^^^Z^^^^o. in each area. 

The "segregation f ^Pf chologi^^^^^^ 
of the older version of the dxfferentx 
carried over very much i^^^^^^^^^^tioned previously, 
indicators of this f^'^^^^^'^^i^Jd^ndi^ndeSts exhibiting a 
include body concept, ^i^^^t^^Jl^tiJe of defense mechanisms 
more articulate body ^^g^^^Iing specialized defenses 

employed, with fi^l^^J'^^^Pf^ctJon) InS^field dependents 

S ^s^^s^e^i-i - 

Goodenough, 1976a&b) . 

Wi^ regard to the -gregatx^n of^neurophysi^^ 

functions, the theory t^^^^^^^^.J^^-ng Should also be 
exhibited in Psychological functionxngsno cerebral 
evidenced in neurophysiological^unctio^ g^^^^^ 

cortax would be the c«^^^^.f?|eJeitil?Id individual showing 
each he«i8phere xn a ^J^Ji"*^®^;^ m a less differentia- 
re5%«-? ?Se°-'^" specialization would be 
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greater lateralization of verbal functions in the left 
hemisphere and greater lateralization of configured 
processing in the right hemisphere. Empirical results seem 
to confirm this hypothesis in several instances. Research 
has indicated that when compared to field-dependent persons, 
field- independent, individuals have a right ear advantage in 
dichotic listening tasks (Pizzamiglio, 1974) . This reflects 
a greater specialization of verbal functioning in the left 
hemisphere where this function is normally found. Also, 
studies that have compared functions in the left and right 
visual hemispheres by im:-.^s of tachistoscopic presentations 
of letters and faces found field-independent individuals 
to have better performance in one hemisphere over the other 
in certain tasks, (e.g. right-hemispheie advantage for 
face discrimination aad left-hemisphere advantage in reaction 
time to letters) which indicates greater brain lateraliza- 
tion. No differences between hemispheres were found for 
field-dependent individuals (Witkin & Goodenough, 1976b). 
Further evidence for greater lateralization is the finding 
that right-hinded individuals are more field- independent 
than left-handed or ambidextrous persons. It has been 
generally found that right-handed individuals are more 
strongly lateralized than are the other two groups (Adevai, 
Silverman, & McGough, 1968; Pizzamiglio, 1974). 

The third area of segregation of functions is that of 
self-nonself . The self is segregated from the nonself 
when the individual begins to become aware of the distinc- 
tiveness •'between characteristics, desires, and emotions 
that are one's own and those belonging to another," (p. 21). 
The self-nonself dichotomy involves psychological function- 
ing in which one relies on the self as a primary referent as 
opposed to on the external field as that referent. This 
difference in referents affects an individual's ability to 
function autonomously in interpersonal relations and also 
the manner in which information about surroundings is 
processed. Individuals from the field- independent extremes 
of the continuum may restructure the information from the 
surroundings, while the field-dependent individual who is 
reliant on external referents would accept the information 
according to the dominant properties of the field. Thus 
the two subsections of self-nonself segregation are 
autonomy in interpersor al relations and restructuring 
ability (Witkin & Goodenough^ l«^76b) . 

Autonomy in interpersonal relations involves more than 
just independence of external social referents and affects 
other aspects of social functioning. Witkin & Goodenough 
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(1976a) review .any studies in this regar^ 

«^Seiiuowing ait^i^^^^ "like being with 
as having ^\^°^^°^^"?rious, affiliation oriented, socially 
others, sociable, gregariou^^ intrapersonal 

outgoing, prefer ^"^®rper^« others, shew participa- 

circumstarces, seek relations wxtho^^^^^^^^^ .P ^ 

^^^tTnk.1^Ztllfs Save a conce?; for people, have wide 
want to help others, nave ^ known to many 

acquantanceship, '^"^^/^^^ePHependent individuals tend to 
people" (p. 24). Thus, t^®-^" f information and to 

be more attentive to social before forming 

'"'^"•^'^'^^ie^an^o^IeS-indep^ndSn^^ ^^^^ 

opinions more tnan ao ♦-hev have 

a?e better at rem«rberin, faces for Incidental 

''""ir5i?dr'=°?;e!"aependen^l a"S!ly prefer to be 
social words, tieia j^^^j they interact, and 

physically closer J^^^s^JnSwn to others. In addi- 

rnore readily make their reeiinyj field-dependent 
tion to being better l^ked by ^^^^J^^^J^^i^ c^fiict 
individuals r^'^^^lLfnllpeiden^ individuals, on 

resolution situations. ^i^i^^^li^JP^t social skills and are 
the other hand, are l^ff^^J^S^^^atLrlSies: "prefer 
described as having ^he following at distant in 

solitary activities, ^"^^^^^^^^^J^^^eel like embracing the 
relations with o..crs aloof never activities, 

whole world, not ^"^^^estea i philosophical 
value cognitive P^^^^^^^' .^°""and principles rather than 
problems, concerned with ^^f^^^^^^orilnted values such as 

™ Tf^nlormation. 

might be expected these differences in^^^^ 

with regard to social skills ^"^^ "J^ie^ement (Arbuthnot & 
vocational interest, choices, and achieveme i ^.^.^ 
Gruenfeld, 1969; Zytowski, Mills & Paepe, i^o:,; 
al. (1977) indicate that: 

■ a general P-i-i^^^ ,",i|Sr«e'uielftf sS;w 
trtern"?rao^ins Shele'tSSr cognitive skiU- 
^Sltence in articulation or in analyses and^^ 
,tricturing-are <=»11?^ "S? "i"ol"a. In 
with t«°Pl« "^"°t/?niS-iS^nden^ ;er.ons, as 
''°2Suo ?ike!j to favor do,nains with a 

?plSp?li S^hasil--that is, which feature social 
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content and which involve interpersonal relations 
in daily ongoing activities — and for which analy- 
tical/structuring competence does not particularly 
matter (p,40) • 

Field-dependent individuals usually favor areas of work 
requiring social skills such as social worker, minister, 
counselor, probation officer, and personnel director, 
while the field-independent ind? iduals favor jobs in the 
sciences such as biology, physics, or practical-analytical 
oriented occupations such as production manager and 
mechanics. 

The second subsection of the self-nonself segregation 
is that of cognitive restructuring ability. As indicated 
previously, field-independent individuals are better able 
to analyze and structure unorganized fields in problem- 
solving situations. This ability to restructure cognitively 
has been shown in several different types of cognitive tasks, 
Goodenough and Witkin (1977) have cited many research 
studies in this area in which field-independent individuals 
are better at tasks which require decentering (such as the 
Piagetian three-mountain problem) , paper-and-pencil tasks 
that measure spatial visualization, Piaget conservation 
tasks, speed of closure tests, and tasks requiring a person 
to slow down and speed up spontaneous reversal rates. 
These findings indicate that differences in abiVir can be 
seen in many different cognitive task situations i addition 
to the traditional disembedding task first used to measure 
the construct. 

These three dimensions (segregation of 
neurophysiological, and self-nonself functions) make up 
the latest revisions of Witkin 's Theory of Psychological 
Differentiation. Witkin (Witkin & Goodenough, 1976b) 
indicates that the cognitive styles (field d-»pendence- 
independence) are process variables that are ^-^^rvasive, 
relatively stable over time, are bipolar in nat:?re, and 
because of the relative value of each style under different 
conditions (social situations vs. structuring situations) 
arci therefore neutral with regard to value. 

Witkin and Goodenough (1976b) also discuss the dimension 
of fixity versus mobility. They state that certain psychological, 
individuals have a high degree of regularity in their 
cognitive style; that is, they are "fixed" in only being 
able to operate in a particular cognitive style mode. 
Other individuals are described as "mobile;" that is, they 
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field-independent {"fP^^J^^^^Surhe C agle ^o switch to a 
high structuring abilities, but attentive 
field-dependent mode when J^xs necessary to be ^^hers, 
to social cues, to accommodate his views to tnose 
or to be emotionally close to others. 

«itkin-s cognitive -Jyl- <",rSjf Slgn?"ve°s?ilis!' 
probably the n>ost researched ?2searcher^n 
His theory is one that holds mucn ,^^133. The 

'^^?^^t?o^;°?f°lL!fdlp^den«-i;^;^^^^ 

fhfrrirSJjL^roite t^ ical raining s 

of fundamentally analytic tasks, such " ""j^^^ning and 
electronic .nalfunction on the °^4r^and,^lea^n^ J ^^^^ 

performance of other J°°^J^^Y^'ifir^,■,^*■ for the field- 
increased importance ^e difficult for the fi^^^^^^^^ 

independent person. Such DObs as ^^^f JJ^' ^iiities of the 
and personnel management may rely ^P°" ^^f/^Je field 
field-dependent cognitive style. Certainly t ^^^^^ 
dependence-independence cognitive ^^yle is one 
great promise for Air Force technical training. 

Impulsivitv-refl ectivity 

Another cognitive "yl^„f j"^"|i°;„lSf 5,"?ii;pSs?vity- 

jffirviti? si^^i" Sg ri ^BA^-tn^^^. 

Phillips, 1964) ?t""*%"„f^"|i°"tSe^^pi;sive-reflective 

»"sinrii„rirrh?s^"c^gn;sr^t°y;^^^^^^^ 



errors. 
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Kagan has defined the impulsive-reflective cognitive 
style in this manner: 

The ref lection-impulsivity dimension describes 
the degree to which a siibject reflects upon 
the differential validity of alternative 
solution hypotheses in situations where many 
response possibilities are available simultan- 
eously. In th*>se problem situations the 
sxibjects with fast tempo impulsively report 
the first hypothesis that occurs to them/ and 
this response is typically incorrect. The 
reflective subject on the oth^r hand^ delays 
a long time before reporting a solution hypoth- 
esis and is usually correct (Kagan, 1966a, p. 119). 

In a prdblem-solving situation, the impulsive-reflective 
style seems to be involved in the selection of an hypothesis 
to act upon in order to solve the problem and in the eval- 
uation of this solution hypothesis (Kagan, Pearson, & 
Welch, 1966a) . When faced with response uncertainty, the 
impulsive individual seems to be at a disadvantage due to 
the fact that the solution hypothesis selected is usually 
done rapidly and without much evaluation; the impulsive 
individual tends to be incorrect in such a px^cblem-solving 
situation. 

The testing instrument most commonly used to assess 
the impulsive-reflective cognitive style is the Matching 
Familiar Figures Test (MFF; Kagan, 1969). This instrument 
has become the basic index in the measuring of this style 
(Kogan, 1971) . There are several fortns of the MFF available, 
for preschoolers, school-age children, and adults. When 
administered this instrument, the subject is required to 
look at a familiar picture (a standard) and select the 
standard's exact duplicate from a number of variants. For 
the adult version of this test, the subject is asked to 
respond to 12 test items. The dimensions of latency and 
errors are measured each time the subject completes the 
task; latency is recorded after the first response is made, 
and the total number of errors for that item is also 
recorded. The subject is classified as impulsive if he is 
above the median on errors and below the median on latency 
for a group similar to himself. Conversely, a subject is 
classified as reflective if he is below the median on errors 
and above the median on latency (Kagan, 1966b). Kagan has 
concluded that the MFF is the most appropriate test for this 
variable due to the high negative correlation on the latency 
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and errors ai">ensi°?J. -5JJ°L?Sorol"ci;s"iff cation, the 
fenales (Kagan, 1966a) . This metno subjects who 

median split, i'>v3>^"'=li'P^°l"^,ih!r reflective or impulsive, 
cannot be classified being either reflect! ^ H^.^^ 

?ri^i^h?"v;rthrf ?:uei^ iii^^^^^^^^^^^^ 
fna^-rftrsrurtr^^^^^^^^^^^ 

riL^dJLr/^^^^^^^^^^^^ Of .,e 

construct. Messer {l^/b) • „ccurates is wasteful 

data on the f ast-accurates ^"^/l^^T^^^^^^'^igh? on the 

as th.. data on these groups "'jy/^l^i^Hplif technique for 

impulsive-reflective s^y^^-^^^^™ be useful at this time 

classification purposes appears to be userui 

due to the lack of national norms. 

The reliabilities reported on the MFF have been low to 
moderate (Kagan, 1965b; Ayabe Note 1).A^ 
instrument producing ^^^her negative ^^^.^ 
latency and errors «°^l^^^^"^^it/coqnitive style dimension, 
efforts to better ""^^^^^^"^r^^ conducted by D^nn-Rankin in 
Ayabe (Note 2) ^^P^J^^^^^^^e co^rSattons were recorded 
1970, in which higher negative unpublished 

^'^^ 'rerts'^?estii^g ^q^ipment devefored at^ell Laboratory 
rafuSr'to^rcS^r at^nc? a^^^^^^^^^^ 

obtained between latency ^"^^f ^J^^^^f lec^ivity appears to 
this form of measuring ^™P"^^^^^^J Jons than dLs the MFF, 
yield better l^^ency-error correlations tn ^^^^^ 

f ^ellaile^^erhfdif^tfsttng (Ayabe, Note 2). 

The impulsive-reflective l^i^ill^l^^^^^ 
implications for ""^ny tasks. P°™nner is found 

to respond in ^^JP^^^^^^i^^ involve response uncertainty 
across almost all ^^^^f.^^^ & Phillips, 1964). Intertask 
(Kagan, Rosman, Day, Albert, %J^J;!;^^P ' rd for tasks 

g^thS:^ fe^^nrt?afe°chrrL?S!sScs^^of this style (Kagan, 
1965b) . 

vn^Ue research f^'l^_l^l^„t^%JS^".^.^^°4 "fr"^^^ 
tempo across tasks, it aloO ^^monsx;-^ evident during 

^^^iho^i fortiiu«e^?.aLcteristic of an 
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individual for subsequent years (Kagan et al., 1964). From 
the age of 5 through 11, there is an increase in latency 
and decrease in errors for tasks involving response uncer- 
tainty (Kogan, 1971) . Since an individual is assessed in a 
group of his peers, his tendency toward impulsivity or 
reflectivity relative to his age group can be measured and 
from this standpoint, cognitive tempo appears to be stable 
over time (Kagan et al., 1964; Messer, 1968; Yando, Note 3). 

The impulsive-reflective cognitive style carries with 
it implications for education. Kogan states that of the 
cognitive styles identified "the reflection- impulsivity 
dimension has the most direct implication for the education- 
al process" (Kogan, 1971, p. 266). In regard to educational 
ability, correlations between impulsivity-ref lectivity and 
ability measures are, more often than not, positive for 
latency and negative for errors (Kogan, 1971) . 

Resear'-.i indicates that those individuals possessing 
the impuls .ve cognitive style are at a disadvantage 
academically. In studies involving the relationship 
between cognitive tempo and inductive reasoninc, impulsive 
students tended to respond more quickly and make :nore 
errors than reflective students (Kagan, Pearson, & V7elch, 
1966a) . As many intelligence tests for children include 
inductive reasoning subtests, students who tend to be 
impulsive may perform poorly on tests involving such induc- 
tive reasoning and response uncertainty (Kogan, 1971) . 

Achievement in reading may also be influenced by the 
impulsive- reflective cognitive style. In a study conducted 
by Ausburn, Back, and Hoover (Note 4) secondary level 
remedial readers tended to be impulsive while readers of 
the same age performing at grade- level and above tended to 
be reflective. Kagan (1965b) reported that reflective first- 
graders committed fewer word recognition errors than did the 
impulsive students. In another study by Kagan (1966b) , 
impulsive third-graders made more errors of commission than 
did the reflective students on a task involving the serial 
recall of 12 words. Anxiety was introduced into an 
experimental group through threats of failure. Impulsive 
children demonstrated little increase in orrors. It was 
concluded that, although reflective students perform better 
than impulsive students on this task, performance of the 
reflective students could be altered when anxiety was 
introduced into the task. In other problem-solving tasks 
involving response uncertainty, the impulsive students 
consistently performed poorer than the reflective students. 
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* MQfiq^ reoorted that in tasks of analogical 

r'^V^lZ 'i^pulsivlfwould usually answer with high- 
in^lnVty bSt j-°"-t answers whxle reflect.^^ 
Students employed analogical reasoning 
in their response. 

. .. , ^ ^inrx^t-^ on the academic achieve- 

impulsivity may have J" J;™P?'f^.°" the perception of the 
ment of a student and ^V^^^^^^^^i^e students are often 
teacher about that student. ?™Pf J^^f ^ g^hoSlwork because 
misunderstood as not caring ^^^^t their scnooi 
thev make so many incorrect responses. A teacner wno 
^rLTves a student in this manner ^^tsh) . 

coanitive tempo and school raixuj:e. *c ;»t-o 
cSi?dJen are Sore apt to experience failure than are 
reflective children. 

Anxiety, or concern over performance, ™^y^"^J^^^^ts 
indivtSui!'s tendency toward reflectiveness When threats 
of failure were introduced in a serial learning task, 

bf ^.es^ir (l^^rarrn^rfasS^raLiSra; en^ 
gLSs but with reflectives increasing in^ 

result could have been due to ^he experimenter J^"™ ^^^^s' 
of feedback on correctness °^^^"^°^^f^^^^^e^ent in Cognitive 

p. 1039) . 

v,^ or no difference with regard 

There appears to be little °f ,"° °"___tinq these data 
to gender on the MFF, although studies reporting th^^ 

are not consistent or ,i"^^^^^°Sodd7l971) . When 

Kagan, 1966a; Lewis, Rousch, Goldberg, & Dodd, .^^g 

sex-linked differences JfP^J^^^'^o^s ^M^ser? 1976) . 

T^^r^aaTtf bodfbuilf anfcognrttve't^^po^ no consistent 
^-el^tfoSh P f^^^^ 
ti^^rirr^P^rt^erS ? f i^tera^ 

1973). It has Weared to some researcner ^^^^^ 

to an impulsive student's difficulties in studies 

refi?c/ivii?f"i^"-r?y^:?"^^riL^L^rb? Ka,an, Pearson 
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& Welch (1966b). In this study, impulsive first-grade 
students were divided into two experimental training 
groups and one control group. Training in one group 
consisted of making the student feel similar to the 
trainer; in another group no bonds of similiarity between 
the trainer and student were encouraged. The results 
showed that there was no difference between the groups 
and that, despite the fact that latency was longer, there 
was no difference in errors. In another study, results 
were similar; children exposed to a reflective model showed 
increased latency on the MFF but did not decrease errors 
(Debus, 1970). Another attempt by Yando and Kagan (1968) 
yielded much the same results, increased latency but no 
decrease in errors. Studies in modification of cognitive 
tempo fall into three main categories: forced delay, 
reinforcement for increased latency and decreased errors, 
and modeling (Messer, 1976) , and to date, little evidence 
of success for any approach investigated can be found. 

Another approach to reducing an impulsive individual's 
tendency to school failure may be in the matching of 
student and teacher. Few studies have been conducted in 
this area; however, matching may only be beneficial when 
a tendency toward impulsivity or reflectivity may be very 
detrimental to school success. Kogan (19 71) comments on 
this problem of pairing. 

Where impulsiveness and reflectiveness are 

associated with superior cognitive performance 
, teacher-pupil similarity may be more appro- 
priate than teacher-pupil differences from the 
point of view of facilitating cognitive develop- 
ment. Consider, for example, the difference 
between impulsive children of high and low 
ability. An impulsive teacher is likely to 
associate quickness with intelligence, and will 
tend to reward bright, impulsive children who 
rapidly respond to questions with correct answers. 
The less-able impulsive child may well be handi- 
capped in such a classroom setting, however, 
since speed of response will be associated with 
inaccurate answers in his case. Such a child is 
being taught to value quickness, but this can 
only have the effect of enhancing the likelihood 
of failure (Kogan, 1971, p. 270). 



More research needs to be conducted ^^^5^^^ • f f 



failure. 



Further research in i^'P^l^i^i^y-^^IJ^^^^I^^^of 
attempted to investigate the scanning strategies of 
impulsive and reflective children. Drake U97Ui^ variants 
that impulsive individuals ^° ^°^/"?ieciive Individuals 
in the MFF before responding ^^J^^,J^;fthe variants before 
r^=■^^f^^^^^7 studv the standard ana all or tne vaij-an 
carefully ^tuay tne ^ the teaching of 

responding. Heider uy/J-^ ^ i' 4.^"^„ »nd decreased errors 

ir4r^nri"trulef°ul'ess"irSI modification of cognitive 
tempo . 

The impulsive-reflective cognitive style ^Vj'^^^ 
implifation^s for gaining tasKs invo v^ 

"c^SSif ^;ylf "-?f bnle ^Kls"t°oSVa^y 

individualized instruction, .f a t.a.ne^^ -Kes^^^ 

renecSve cogi^tive style is one that may prove to be 
important to Air Force training. 

Visual-haptic Perce ptual Types 

Research in the area of visual perception deals, in 
genera!?Tith the ways in which visual -formation^i^ 
obtained and processed, theory in visual pep ^^^^^^ 

SlljrdffL;^ic^enr;israfpr?ep|ai-cogni^^^^ 

Sg as ^i«?"-f ,°f/^?|:;oIn??s ^^Lli TlVeh . who 
Representative of this viewpoi tion to thought 

stresses the close ties or vi»u ^ ^^ainable nature of 
processes and the llP-^^^^^jf /^^^oJeWcal viewpoint 
visual perceptual skills. A simii visual perceptual 
is taken by Piaget, who also ^i?"^ visual p p 

functioning as a=™i°P"?';5^ig^"es IS?ur"ng only in degree 
'"/"^ionSll !e^^l l?aget views haptlc, o? . non-visual , 
°LcS?ion'^s"ie'Ib!iity to'translate kinesthetic and 
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tactile impressions into visual imagery, and he empirically 
demonstrated this ability to be developmental in children 
(Piaget & Inhelder, 1956). Piaget postulates two 
distinct components of haptic perception: (1) the trans- 
lation of tactile perceptions into visual ones and (2) the 
construction of a visual image incorporating the tactile 
data. It is his contention that, in order to learn haptic- 
ally, a perceiver must form visual images of haptically 
perceived stimuli (Piaget & Inhelder, 1956) . 

The views of visual perception represented by Arnheim 
and Piaget contrast with another school of thought, well 
represented by Lowenfeld, who stresses that individual 
differences exist in the very nature of perceptual-cognitive 
processes. Like Arnheim and Piaget, Lowenfeld believes 
that there is a close link between perception and thought 
processes and that perceptual skills are developmental. 
Lowenfeld does not believe, however, that perception is 
essentially the seime process for all individuals or that 
the formation of visual imagery is necessary for learning 
to occur. Instead, he conceptualized individual differences 
in perceptual style in terms of a perceptual typology 
characterized by two distinctly different perceptual types: 
the visual type and the haptic type. These two types are, 
according to Lowenfeld, entirely different in their reactions 
to and processing of visual stimuli. 

The visual-haptic perceptual typology was developed by 
Lowenfeld in extensive research in art education in the 
United States and Austria. The major criticism of his work 
has been his lack of empirical validation of his theory, but 
work by later researchers has helped to accomplish this 
validation. 

In his early work, Lowenfeld (1939) found what he 
believed to be two distinct creative types, based on two 
unlike types of perception of, and reaction to, the world of 
experiences. Somewhat later, he conducted studies which led 
him to believe that "the distinction which is true for 
creative types can also be made among individuals" 
(Lowenfeld, 1945, p. 100). He claimed that there existed 
two distinct perceptual types, which he called the visual 
type and the haptic type, and he developed a battery of 
tests through which perceptual type may be identified for 
individuals. Lowenfeld 's five tests (1945) consist of 
exercises requiring the subject to combine partial visual 
impressions into whole visual images (Integration of 
Successive Impressions) , to make drawings of items or to 
estimate the ntunber of floors in an imagined building (Test 
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r^f «;iihn*»ft Imoressions) , to make associations with words 
°VisSi-HapSr5o?d Association Test) to vi--^.^-^^^^ 
of items experienced kinesthetically (Visualization of 
Kinesthetic Experiences) , and to recognize figures perceived 
through tactile experience (^est of Tactile Impressions) 
Some of these tests are concerned ^^^h the manner in which a 
task is done. A variation of Lowenfeld's Integration of 
SuccessivH^pressions is a test developed for military use 
entitled Successive Perception Test I (SPT-1). opt i 
tSnited States Army Air Corps, 1944), which has been used m 
much of the researJh on the visual-haptic typology, is in 

mo??on picture form. It ^^i? T^^^^on 

«5iit>ie»ct is shown a pattern of which only a small section 
S a Sme is visible behind a moving slot. He is then shown 
flwe simili? variants from which he must select the one 
wSIch marches the pattern he saw behind the slot. Visuals, 
who have the tendency and ability to integrate P^^tial 
visual perceptions into wholes, typically perform well on 
this test; haptics, who are satisfied to internalize the 
2iSra?e segments of partial impressions and who show 
nSSe^ tenSJ nor ability to integrate them xnto whole 
units, typically perform poorly. 

Lowenfeld conceptualized his two P^r^^P^^l^i^^yP^^^^es 
the ODPOsite ends of a continurm. The types refer to modes 
of pe?cepiion and organization of the external environment. 
ll identifies an individual of the visual perceptual type 
Ts one who ^ses the eyes as ^he primary sensory intermedi- 
;,T-it»«s for sense impressions. The visual type learns 

SuicSLi sensit?ons, and kinesthetic functions" (Lowenfeld 
rBr?t?ain 1?70? p 234). The visual type is perceptually 
an obseJiei, usu;ily approaching things from their appear- 
ance^ acauainting self with environment via the eyes, 
S^I^ing^to expe?iencas as a spectator, and transforming 
kinesihitic and tactile experiences into visual ones 
(Lowenfeld, 1957) . 

According to Lowenfeld, the haptic type is normally- 
siahted^bui? in contrast to the visual, relies not on the 
Sifras orim^ry sensory intermediaries, but rather on the 
"body-sell-r muscular'^sensations , kinesthetic experiences , 
tactile impressions, and other physical sensations to 
acquaint self with environment. The haptic type is primar- 



ily a sxibjective type who tends to "feel" experiences rather 
than see them. The hap tic does not transform kinesthetic 
and tactile ^experiences into visual ones^ but is content 
with the t^.ctile or kinesthetic modality itself. This 
implies that learning does not occur for the haptic through ♦ 
visual imagery (Lowenfeld, 1957) . 

The tests developed by Lowenfeld (1945) for identifying 
individuals of the two perceptual types are based on several 
theoretical distinctions between them; 

(1) Whereas the visual has the ability to see a whole ^ 
break it up and see its component details / and 
then resynthesize the details back into a whole; 
the haptic is unable to do this. 

(2) Whereas the visual tends to react to stimuli as a 
spectator and to "see" experiences, the haptic 
tends to react emotionally, to "feel" stimuli, 
and to place self into the situation. 

(3) Whereas the visual has the tendency and ability to 
visualize and integrate tactile and partial 
experiences, the haptic has neither this tendency 
nor ability. 

(4) Whereas the visual has the ability to maintain 
visual imagery mentally, the haptic is unable to 
do this. 

Some research done by Lowenfeld himself can be offered 
in support of his visual-haptic theory. In his initial 
study (Lowenfeld, 19 39) he simply observed, while working 
with the partially blind, that some individuals would use 
the limited sight they had to examine objects or to express 
themselves in clay modeling, while others would not use 
their eyes at all, but were content to use the sense of 
touch. This observation led him to theorize that some 
individuals who had a limited conount of vision available 
to them preferred to utilize it, while others actually 
preferred the haptic modality. He also noticed differences 
in the art produced by these two types of individuals. In 
comparing visually- and haptically-oriented art (Lowenfeld, 
1957; Lowenfeld & Brittain, 1970) , he observed that work 
by visual individuals tended to stress the visually- 
dominated, externally-directed aspects of light and shadow, 
proportion, and perspective. Work by haptic individuals, 
on the other hand, tended to utilize an internally-directed 
approach, to focus environment subjectively around self. 
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and to make subjective use of Proportion and shading to 
express emotions rather than visual reality. 

n*->,i>T- researchers have observed differences in 
Other researcnets im ^ Lowenfeld's observations 

creative expression whxch P^J|i^®^-^°d^|t the Rorschach 
for his typology. ^^^^^^^^^J^^^^ed as "vis^lizers" tended 
responses of a group he designated • j-s" 

to be whole and three-dimensional, «*^^J;^ . 
produced more kinesthetic: responses J^^^^i^f 

do net. 

one of the basic tenets t^^!|Ltar5''to 
the ..ntal for,nation of visual J-9ery^-,^?L™t7a" 

li^reLrnfaLrot^^rfnsfatg g^^^^^^ 

haptic perception as the translation , f i^'s position 

S^fn^childien werfgiverthree-dimLsiSnal shapes to 
blxnd children were yivc« ci„hi-*»d aroup was then 

experience tactually only. sighted |roup fi ^res 

asked to match the shapes ^^^^ J^^^/^^oup and^e blind 
in a visual display. The ^^^^^J^^^?^^^^ identifying the 
group were asked to respond factually bLidenriyy 
fhapL by touch. Gottesman. found no differs 

any of the groups. This aPP®^^?„^°, ^ ^he conqeni tally blind 
direct tactile-to-tactile learning^by the c^^^^ Although 



doing so. 



towenfeld has contended ^^at perceptual type is lin^^^ 
to innate Physiological characteristics, ^^^PP^ncepha- 
l%l^T\^r ?ra%?udy iro-es ,1?5S,, brain alpha 




rhythms of siibjects were recorded as they attempted to 
mentally visualize and manipulate geometric figures to form 
various combinations on a table top. Since alpha rhythm 
typically ceases when a visual image is seen or when one is 
induced mentally by suggestion, Drewes concluded that those 
individuals who recorded persistent alpha rhythms were not 
forming visual images, while those who recorded no alpha 
rhythms were constantly producing mental imagery* Based on 
alpha rhythm recordings r he divided his subjects into three 
types : visualizers/ nonvisualizers , and responsives • He 
also recorded Rorschach responses for these groups and 
found that the responses of those he had identified as 
visualizers tended to be to whole and three-dimensional 
forms r while responses of nonvisualizers tended to be more 
kinesthetic and non-visual in nature. 

A second EEG study of alpha rhythms was conducted by 
Walter (1963) • Walter explains that alpha rhythms are 
typically prominent when the eyes are shut and the mind at 
rest^ and they disappear when the eyes are opened, when 
visual imagery is either seen or induced mentally, and when 
the subject makes a mental effort* He observed, however, 
that some individuals produced either virtually no alpha 
rhythm or, at the other extreme, almost constant alpha* 
He reports research which sheds new light on these individ- 
ual differences: 

.•.in the course of war service at the Burden 
Neurological Institute. • .we were able to designate 
some of these exceptions as a stable group with 
definite characteristics. It was shown in 1943 
that indi/iduals with persistent alpha rhythms 
which are hard to block with mental effort, tend 
to auditory, kinesthetic or tactile perceptions 
rather than visual imagery (Walter, 1963, p. 214). 

Having discovered a relationship between alpha rhythm 
and perceptual modality preference and functioning, Walter 
identified three types of individuals (Walter, 1963, p. 2.): 

(1) P type: exhibits persistent alpha activity. 

(2) R type: exhibits alpha activity responsive to 
open and closed eyes conditions. 

(3) M type: exhibits no significant alpha activity 
under either condition and whose "thinking 
processes are conducted almost entirely in 
terms of visual imagery." 
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Walter's description of his three types is quite 
simila? to Llwenield?s conceptions of visuals, haptxcs, 
and indefinites: 

When a solution or decision of any kind can be 
Cached by visualizing it, the performance of the 
M ?^e is rapid and precise; but when they are 

Si^hib?rp?^t-ef 

:^rs"^rlh^LThinKLrun?es; hS^rro 
IT do so. Even then, their mind's eye ^f/^^^^ 
Wind; they think in abstract terms or in sounds 
or movements; they. may even have to feel t^ir 
way out of an imaginary maze. The R 9^°^?' "® 
responsives,...are intermediate between the 
other two groups; while they do not habitually 
use private pictures for their everyday thinking, 
?hey can evoke satisfactory ^^^ual patterns when 
necessary. Moreover, they can combine data from 
;!??ous s;nse organs more readily than can either 
the M or P types (Walter, 1963, p. 217). 

waiter ■ s ^"te^nt that^eviaence^al^ 

luA tlle is Unked to innate physiological traits. 

in considering the EEG data J^^^arSl' (e^g^ 

ing, however, it must be mentioned that other resear^^ 

Barrett, 1956; ^^^y^^'^i^lfn^PPresIor if alpha production 
that imagery is not the only suppressor o ^ ^^dex 
and that alpha waves may therefore not be a reiiao 
of imagery ability. 

Xn tests in-lvin, °ver 1100 subjects n™^ 
sex ^n-a^^e groups, Lowenf eld „j ^is typology, 

XSt^?frshrL'appr^cUh!e tendency toward either the 
visual or the haptic perceptual type. "f^^^l,""* 
?°i'?"i?le"'lSrnoSniinr?ri?lo"fir''^as:ie^?i error, 

^r^iii^A ""-i"',srha^^rc' f^ir Sdff^iii?!. 2.. 

perceptual types: visual, 50%; haptic, ^:>^, 
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The distribution reported by Drewes and Walter in their 
EEG studies of alpha waves / while not identical to 
Lowenfeld'S/ is somewhat similar. Drewes (1958) found the 
following distribution: visualizers^ 25%; nonvisualizers^ 
25%; responsives^ 50%. Walter (1963) found about two-thirds 
of his 600 subjects to be R type^ while the remaining one- 
third were about evenly split between the M and P types. In 
recent studies (Ausburn^ F.B.^ 1975; Ausburn^ L.J.^ 1976) ^ 
Lowenfeld's distribution of perceptual types has been 
obtained in research involving college students / thus 
lending support to the postulated distribution. 

Only a few studies have been conducted to determine 
the relationship of perceptual type to scholastic achieve- 
ment. Erickson (1964 ^ 1966) foxind that students of the 
visual type show superior performance in mechanical drawing. 
In a Ijiter study ^ Erickson (1969) found the mean level of 
reading achievement for haptic students to be one-half to 
one full grade level below that of visual students. 
Similarly/ Templema*. (Note 5) found that visual children 
learned to read faster than haptic children. Bruning (1974) 
found significant positive correlations between visual 
aptitude as defined by Lowenfeld and achievement in both 
reading and mathematics for high school students. 

Virtually no studies have been conducted on instruc- 
tional methods which interact with visual and haptic 
perceptual types. In the only applicable study that was 
located (Ausburn, F.B., 1975), it was found that multiple 
imagery resulted in superior performance over linear imagery 
in the presentation of a task in which siibjects had to 
compare visual elements in a sequence of three pictures and 
then locate a specific item in a fourth picture. With 
multiple imagery, performance was better in terms of both 
accuracy and speed. While both visual and haptics were 
benefited by the use of multiple imagery, it was found that 
the greater benefit occurred for haptics. It was the con-- 
elusion of the study that the simultaneity of visual 
images inherent in multiple imagery supplanted (or per- 
formed for the learners) the psychological task of retaining 
visual images for comparison. Since this process is 
especially difficult for haptics, they were benefited most 
by the use of multiple imagery. 

This area of cognitive style research is one that could 
hold much for trainee selection and for design of techincal 
training both in terms of learner variables and in terms of 
instruction. Although other dimensions of cognitive 
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1 ^^^r^oni-ion in both construct and 
^^^'^ '::;:nrie"a' fie?d dependence-independence and 
measxirement (e.g., p®-^^ is a tVDOlogv of per- 

leveling-sharpenxng) I^^l^f^l^^^, pLcepSal Emand^ of 
ceptual style, per ^^^^J^^^^pilx and demanding. For 

technical jobs ^^e, of comolex electronic 
example, jobs involving ">?J"^^"^"^^to f^eSn^ly and directly 
or n^chanical systems would appear ^ 

require the visual memory and ^ difficult for a 

person of the visual type . ^^^^^"piJ Instruction and 

person of the haptic perceptual ^YPe. For i ^ 

?earning when ^^^^^^^^^f^han'opti^l! Sl^e'^may be 

style and career field less tnan p described 
promise in employing supplantation techniques 

above. Although selection "^^^^^^^^^ ™°|^equently not 
approach, an organization's °P^ions are fr^quentiy^^^^^.^^ 
completely open in paving a sufficient numoe y ^^^^ 

trainees with optimal abilities select am 9 ^^^^^^^^ 
extent then, the more difficult and expansive pp^^.^^ 

training design options ^fy^^e^^^^/^^flf^on one's own in 
At any rate, -°-P^^«^ Ji^^^^^^C^^L cIn ^e viewel as a 
an informal setting, degrees and kinds 

supplantation Process, needed ^"J^^^^^^^^d^notivations. 
by individuals with differing ^^^J; gt^n^e in training 
The visual-haptic typology "J^J. ^^^^e^^ilaSon of what kinds 
o?irip'diffe?en? rndfv^drals^nLd^!" 'leaning skills that 
recutrl to^tlT^isu.! perceptual performance. 

"Levelinq-Sharpening 

Hol.^n (1952. .1953-54, -f„^,l^j{;/^?yiTirie?:Lng!'" 
were the first to i-lf^,|he cognitive style^of^le 9^ 

»rSlrr.S!ref ^/Py^r -jor s^ies c| stu^^ 

i^e^-^n^t^rL^/el^^rnl^rrpicriirev^Sg-sharpenin, 

(1964, 1969). 

Holzman and Klein classified leveling-sharpening 
under"?i:"^ore general term "schematizing pro^^^^^ 
which they defined as "identifying ana integr t s 
ii^?essions- (HoUinan S "^i"' JJe ;.euro!ogist 

dSived the °'^°5'S^^i"iS,|rel^oS^»dify 1*e 

Henry Head, who said that past « extent that the 

-rs^?!r.rLen^iS'cS s^^^^ 

SJr-n^'-M^nTs S^Lfvfr n ritiiin, hu? is 
always related to previous sensations. 
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Holzioan defines sharpening as a tendency to maximize 
perceived differences, a tendency which predisposes the 
person to observe small gradients of difference between 
figxire and groiand. Leveling he defines as a propensity to 
minimize perceived differences and to 'prefer' the 
experiences of sauneness to that of difference (Holzman, 
1952) . 

Holzman developed an instrviment called the Schematizing 
Test to measure the leveling-sharpening dimension. This 
test is composed of 10 series of squares projected onto a 
screen, each composed of five squares of regularly increas- 
ing size. Each series is projected randomly, but the 
increase in size from one series to the next is systematic. 
He found consistent individual differences in the eibility 
to "keep up" with the systematic increase in size, especially 
in the middle ranges (i.e., reflective smaller gradations 
in size) of each series. To check the generalizability of 
leveling- sharpening, he also administered the first three 
parts of Thurstone's adaptation of the Gottschaldt figures 
and another test of detecting faces camouflaged in a larger 
picture. Apparently he designed the latter test himself. 
He foxind that sharpeners perfoinned better on these two tests 
as well as on the Schematizing Test. From these findings 
Holzman concluded that level ing-sharpening is a stable and 
significant cognitive -"tyle. 

Holzman then reasoned that since levelers have more 
difficulty extracting stimuli from their context, they 
might also manifest more time-error than sharpeners. Time- 
error is a constant error in the judgement of successive 
stimuli, in which the intensity of a comparison stimulus is 
judged relative to that of a standard stimulus. He hypo- 
thesized that levelers would experience more assimilation of 
brain traces, by fusing the relevant stimuli with the ground 
more than sharpeners do. Using adult subjects, he performed 
a time-error experiment in each modality: visual, auditory, 
and kinesthetic. In the visual experiment, he used three 
conditions of interpolated field: dim, bright, and no inter- 
polated field; in the kinesthetic experiment, there were 
also three conditions of interpolated weight: light, heavy, 
and no interpolated weight; and in the auditory experiment, 
he used two interpolated stimuli: one soft and one loud. 
Holzman found that levelers and sharpeners do differ in the 
predicted direction on assimilation effects in time-error; 
that levelers show a greater tendency to assimilate traces 
to the interpolated field. He found that the interaction of 
levelers and sharpeners with the conditions of the interpo- 
lated fields was greater in auditory and kinesthetic than 
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in visual ti.e-error but j^^--^ ^ritudy'^nv^JviinJ^ 
or less (Holzman, 1952) . "^^f^^^iq^^f revealed no differ- 
and 13-year-old girls ^Y/utler (1977^ reveale 
ence between levelers and sharpeners on a visu i^g^t. 
test which replicated Holzinan's vxsual txme err ^^^^P^^^ 

These conflicting f^^^f^^^fyo^'^airin^o question any 

visual time-error. 

Since Bolzman's study appeared, f*|lLg!''^ 

iSS^^VSernrp^irepS^lTeSa^i^r^ 

snarpeniny ^ Gardner and Long studied the 

° SIhip If i V if,-Xrpenin, to a tasK 

--r"?.:r.ir„dn.»^^^^^^^^ 

and made fewer errors. ^Specifically , sharpener ^^^^ .^^ 

significantly fewer ^^^^^^^f^^^^^^^^ee Jhafhad appeared 
they repeated fewer items out of Pj;^^® jOfl? 
Srlier in the list (Gardner & Long , I960) . 

Xn another study of -mory Gardner and Lohrenz (I960) 

^^^"^^^^ consistent 
differences in assimilation susceptibility. 

Regarding the relationship between leveling and the 
use of repression as ^ dominant defense, there a 
flicting results. Gardner, Holzman^ Klein, Lin ,^ 
Spence (1959) and Holzman ^fj^^^^^^^ that repression 
significant relationship and ^o^^^^^^i^-^n. Lewinsohn, 
seems similar to the process °J/J""^i^ei hand, did not 
Flippo, and Bergquist (1970) on t^^^^ 

lifr.l.liT. nor^^^^^ repression. 

BerKowitz (1957) administered two memory tasks (repro- 
duction of particular designs and reproductio^^^^ 
He found a significant relationship^tween ^^^^^ 

S-rTe ^rl/^rSl^A^ prefer simpU^^^^^^^ 
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nonsignificant relationship between performance on the 
Schematizing Test and Otis IQ in a sample of adolescent 
females. Also studying adolescent females, Butler (1977) 
found a nonsignificant relationship between performance on 
the Leveling-Sharpening House Test (LSHT) designed by 
Santostefano and three subtests of the Performance Scale 
of the WISC-R (Picture Completion, Block Design, and 
Object Assembly) , which together have been judged to 
measure analytical ability (Witkin et al., 1962). She did 
find a moderate relationship between the Picture Arrangement 
Stibtest of the WISC-R and the LSHT (Butler, 1977). 

Notable studies have been done on the relationship of 
leveling-sharpening to age and gender. Santostefano 
found striking increases in sharpening behavior on his 
Leveling-Sharpening Wagon Test (LSWT) between the ages of 
9 and X2 (Santostefano, 1964). Santostefano' s LSWT 
consists of sequentially displayed pictures of a wagon, in 
which parts of the wagon are gradually omitted in one 
version, and gradually added in the other version. 
Santostefano then found in a factor analytic study (1969) 
that certain cognitive style tests load on common factors 
in a predictable manner. For example, he found that 
leveling-sharpening tests contributed to a factor represen- 
ted primarily by impulse control and that field articulation 
contributed to a factor represented primarily by leveling- 
sharpening (Santostefano, 1969) . Given these factor 
analytic findings alongside the developmental pattern of 
increased sharpening with age, Santostefano formulated a 
developmental model of cognitive controls, under which the 
individual progresses from global and diffuse perception to 
inc2;easingly differentiated and integrated perception. 
More specifically, the capacity for impulse control and 
focal attention is seen to be necessary for the development 
of the controls of field articulation and leveling-sharpen- 
ing, and in turn, the development of field articulation 
precedes the development of leveling-sharpening tendencies. 

A contradictory finding is reported by Butler (1977) , 
who did not find a relationship between age and leveling- 
sharpening in a study in which the LSHT was administered 
to 10- and 13-year-old girls. 

With regard to gender, Santostefano (1964) found that 
males tend to be sharpei ers more frequently than females. 
Santostefano has suggested that this may be due to sex- 
related differences in identification early in development. 



29 

o 

ERIC 



in aeneral, the body of research on leveling-sharpening 
is suggelSvlb^t not conclusive. Studies defining the 

^^s^^ ^^rSectfd ^^teLS: ih^sr?^: 

£Lf InrSr1tudL::':hrch used the Sche^tizing Test, 
measured the same coanitive style as Santos tefano s studies, 
ul?ng the pIctS^Ll isWT and LSHT. Such basic analyses 
shoSld help explain many of ^^e conflicting results that 
have been obtained from research stemming from these two 
laajor pioneer groups in leveling-sharpening research. 

one principal direction for such analyses would be 
refinemenfof the LSHT. Butler's study of this cognitive 
Ilmenlion (1977) concludes that greater precision "just be 
achieved with the leveling-sharpening instruments before 
research can be done which is comparable to that in some 

ol Se other cognitive styles. ^ ^^J^/jP^f ^"^suJe of 

^«T,^o for examole. Witkin has achieved a high measure or 
reJIIbiU^yanS construct validity with the measures used 
luch siccess has not occurred with the leveling-sharpening 
tests in their present form. 

An appropriate alternative form of the LSHT would 

°:iT?SS4s"?n"esrid™SisSato;l . Each hand- 

variations in the timing i-" „hich the pictures 

seconds each) , variations in the J^^^^^ . ^^^^ „hich 

of measurement. 

in eliminating the test administrator, such an alter- 
native form of the LSHT could also be P^^^^f^est 

administered to large numbers of trainees. 
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An alternate form LSHT should also make feasible a 
battery of easily administered cognitive style tests 
including, for instance, the LSHT, the SPT-1 (visual- 
haptic) , the Embedded Figures Test and the Schematizing 
Test. Such a battery might help reveal what the LSHT 
actually measures, for instance, whether it is like or 
unlike the dimension measured by Holzman's Schematizing 
Test. 

The refinement of the LSHT through development of an 
alternative form may reveal more implications for training 
than are now seen in leveling-sharpening. This cognitive 
style may hold promise from the standpoint of learning and 
subsequent retention of meaningful new material, if tegt 
refinement can lead to clarification of the present conflicts 
in leveling-sharpening research. 

Distractibility 

Distractibility is considered to be a cognitive style 
that can be measured by the individual's reaction to 
contradictory or intrusive cues, that is, the degree to 
which the individual directs attention selectively to 
relevant stimuli and withholds attention from irrelevant 
stimuli. This same construct was called "constricted- 
flexible" by Gardner et.al. (1959). Gardner pointed out 
that the constricted-flexible control is similar to Witkin's 
construct of field dependence-independence. A decade later, 
Santostefano dubbed the same construct "field articulation," 
which he defined as "the manner in which a person deals 
with a stimulus field containing information defined as 
relevant and irrelevant in terms of the adaptive require- 
ments of the situation" (Santostefano, 19 69) . In that 
paper he acknowledged a similarity to field dependence- 
independence by asserting that field articulation combined 
the constricted-flexible principle and Witkin's field depen- 
dence-independence construct (Witkin, 19 65) . 

Distractibility has been measured by various instru- 
ments: the Color-Word Test, Incidental Recall Test, Size 
Estimation Test, and the Free Association Test. All of 
these tests present distracting stimuli, except the Free 
Association Test. The basic assumption of the Free Associ- 
ation Test is that flexible subjects can produce more 
remote associations, while constricted siibjects will produce 
associations that are closer to the word given by the 
experimenter. The most frequently used distractibility 
test is the Color-Word Test. According to Gardner et al. 
(1959), the test was first used by Jaensch in 1929 and was 
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introduced in the United States by S troop in 1935. It 
mtroaucea in uiie warm-up page of color names 

"""•^i^^'in bSck- a pag^ of colored asterisks that match 
printed xn bl^^*^' / P^^J ?t one; and a section in which 

the arrangement of words m part one, « r^,j^^+.«,.„ 

the four colors and color names appear m contradictory 
tne roui '-'jj-uj.^ ^Qt;Q^ A aroup version of 

combinations (Gardner et al., -^^^^^ * ^^en (1975) 

the Stroop color-word Test was ^^7^°^^^^^^^^^^^" 
which requir3S written responses from the ^^D^cts 
Golden reports reliabilities of .89, .H4, ana . /o 
three parts of the group test. 

f^uit'co?ored incorrectly, and is asked to name the color 
each object should be (Santostefano, 1969;. 

After isolating the constricted-flexible variable in 
children 6, 9, -^12 years old by means of th^ 
Distraction Test (Santostefano & Paley, lyoj;, coanitive 

styles. \,=.inr,rr it- "field articulation," but 

to this control, ^^11^"^. . Test for its measure- 

continued to use the Fruit °"^";^;°"20 Cognitive measures, 
ment. In a factor analysis 5™Pl°y^"J.^°^°f"n tests loaded 
santostefano found that the ^i^l^^^^^J^f ^^g^J^ell as focal 
on a factor f i-.^.i-fj^^^^JJ^^.^^Sis fietd IrtLulation . 
Srtf i^so^oa^e^^^^^^^^ -/-d articu^^^^^^^^^ 

^^^^ t^^^^^^ emerge 
(Santostefano, 1969). 

The attentional process itself was analyzed by Sack and 
Rice at74r?n an effort to ascertain those ^^Pf ^^^^^i- 
aitention that field dependence-independence and ^istracti 
bility encompass. Testing eighth-grade students wiTin 



battery of tests including the Color-Word Test and the 
Embedded Figures Test (a field dependence- independence test) , 
they found that three attentional factors emerged , which 
they labeled selectivity , ability to resist distraction , 
and shifting. The Color-Word Test loaded moderately on the 
selectivity factor, which was primarily defined by heavy 
weightings of the embedded figures tasks. The Stroop Test 
loaded most heavily on the shifting factor , but had negli- 
gible loading on the ability to resist distraction factor. 
ThuSr field dependence-independence was found to be a 
related but separate control. The shifting factor , which 
received the heaviest loading by the Color -Word Test, is 
defined by Sack and Rice as "a voluntary change in an 
established attentional focus," (p. 1005). The resistance 
to distraction factor was defined primarily by Karp's 
Distracting Contexts Tests , a timed arithmetic operations 
test, anji a letter cancellation test, which measured the 
speed with which the svibject could cross out designated 
letters on a page of randomly arranged letters. Karp's 
Distracting Contexts Tests present irrelevant stimuli 
surrounding or intersecting the critical items to be located. 
In contrast to Wiktin's Embedded Figures Tests, which 
disguise the critical shape to be identified, the critical 
items in Karp's test remain intact (Karp, 1963). The use 
by Sack and Rice of the teinm "ability to resist distraction" 
for the factor not defined by the Color-Word Test (the 
instrument commonly used to measure distractibility) is 
somewhat confusing and may suggest the need for further 
research into the nature of attention and into distract- 
ibility as a component of attention. 

The relationship of distractibility to field dependence- 
independence has received considerable attention. Karp (1963) 
inquired into the nature of the relationship of embedding 
contexts to distracting contexts and found in a factor analy- 
sis that there was an absence of overlap of significant load- 
ings of tests representing the two types of contexts, 
although moderate correlations were found between factors 
representing these cognitive controls. This finding was 
also obtained by Sack and Rice a decade later, as described 
above (1974). 

The issue of field dependence-independence vs. distrac- 
tibility, as measured by the Stroop Color-Word Test, was 
also studied by Houston (1969). He experimentally imposed 
stress on subjects by submitting a group of field-independent 
persons and a group of field-dependent persons to auditory 
distraction while they performed the Stroop Test, Digit Span, 
and Anagrams. Later both groups performed the tests without 
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auditory distraction. No significant dxfffrences between 
Se groups were found, suggesting to Houston that Karp s 
conclusion that field independence is not related xn ^ 
linear fashion to the capacity to ignore distracting stimuli 
iiu!d be extended to the auditory modality as a source of 
distracting stimuli. 

Distractibility has also been studied in relation to 
the personality trait, extroversion, as well as ^^^^^ 
dependence-independence (Bone & Eysenck, 1972) . A factor 
analysis revealed that the distractiblity tests and the 
iSd dependence-independence tests loaded on different 
fic tors, which corroborates previous findings discussed 
above The third factor emerged with loadings on extro- 
version, field dependence, Stroop Interference Score, and 
neqativ4 loadings on the Stroop Time Scores. Bone and 
Evlencl concludld that extroverts tend to be J ^^l^^^^^P^"^^"^' 
mollpJone to interference, but faster in reading the simple 

Stroop cards. 

The relationship between distractibility and intelli- 
gence been studied in second- and f ^^1"?"^^,^ ^^'^^^^ 
(Friedman, 1971). Using the Stroop Color-Word Test, 
FrIelSn found a significant relationship between IQ and 
peilo^^nce on the Word Section for the second-graders . 
?or ?he fifth-graders,. a significant relationship was 
found between IQ and time scores o" the Word ^olor wo 
cards Friedman therefore concluded that IQ must 
taken* in?o account when using the test with young children. 

The cumulative implication of the distractibility 
^•search is that distractibility is a cognitive style 
distinct from field dependence-independence, and not one 
wMci prices Witkin's construct, as Santos tefano has 
suaaested (1969). Distractibility has not been researched 
Is^oroughly as- many of the other cognitive ^^yles, and 
mSch remains to be learned about its role in the attentional 
^^^oSf^as well as its relationship to other cognitive 
^n^pS^onlllty'v^riables. Whereas'attending behavior 
™^<n^ a critical factor in learning from instruction, tne 
cogni'?ive conirorof distractibility --1^!;-%^" 
effect on training performance, and might therefore be 
profitably studied in Air Force training settings. 

Breadth of Categorization 

The coanitive style breadth of categorization was 
discovered ?hioigh research work in which i^'^j-f-^^^^^ 
required to perform a sorting task. In such a task, they 
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must make decisions about whether an event or item belongs 
to class A or to some other class (i.e., not class A). 
!rhe relative willingness of an individual to include many 
different items within one category might indicate a 
relatively broad categorization style. On the other hand, 
an unwillingness to include very many items in one category 
would indicate a rather narrow categorization style. These 
two extremes represent the bipolar ends of the breadth of 
categorization cognitive style. 

There are several different measures of this cognitive 
style, with Petigrew's paper-and-pencil questionnaire (1958) 
being one of the most prominent. In this procedure, a 
subject is given a category and asked to specify (given a 
list of alternatives) the parameters of that catiegory. 
For example, a subject might be asked to specify the 
extremes (largest and smallest values) that are appropriate 
for the length of a whale. Other forms of judgements 
include a verbal test in which subjects must indicate all 
the words that could be used as synonyms for other words 
given in a sentence, and a geometric test in which figures 
are judged as belonging to a certain class according to 
acuteness of their angles (Kogan, 1971) . 

According to Kogan (1971) the cognitive strategy pre- 
ference of individuals from each extreme of this cognitive 
style dimension reflects their desire to minimize certain 
errors. The broad categorizer would be interested in 
minimizing the risk of exclusion or the possibility that 
events omitted may have actually belonged to that class. 
On the other hand, the person who operated with narrow 
categories is minimizing the inclusion error, that is, 
the possibility that events included in the category may not 
belong to it at all. Kogan (1971) further states that 
individuals are consistent with their strategies (narrow 
or broad) across all the tests of this style (quantitative, 
verbal, and geometric). He also reports studies in which 
relationships between breadth of categorization and other 
variables have been found. One such relationship is that 
between category bre:^dth and creativity. Children of the 
broad category style were shown to be the "most capable of 
conceiving of manifold and unusual possibilities on 
creative tasks" (p. 257). Bruner and Tajfel (1961) have 
found that a positive correlation exists between narrow 
categorizing and tests of intelligence. Messick and Kogan 
(1965) have also found evidence to indicate that when 
multiple-choice quantitative aptitude tests are used where 
the alternatives are widely spaced <large numerical spread 
in possibilities as is typically done) , a significant 



positive relationship^i^^^^ 

:f -!d:ptt^ a^^rSSim^^^^^ sI»Lgy" employed by the broad 
categor?ze« oS^the -ultiple-choice quantitative 
and that this relationship di«»PP?5"„i^ J''^''^^ ^ 
are done or if answers are narrowly spaced. 

Additional research i-jo^^^^i^^-Ci^irtHistrucii^n:? 
a clearer understanding of ^^s significance r ^ _ 

design. At this point, the breadth of categoriz^ training 

tive style seems of lesser i^PO'^t^"^ i-hto review 
than do some of the others discussed in this review. 

Scanning 

According to Messiok (1970) , scanning is the style 
„hich*ineo?ieI inaividual differences in attentxon^^^^^ 

ra"^;tirs%rtirtit a^e^^^^^^^^^^ 

accurately so described, .^"^t^^f the construct to 
1961; Gardner & Long, 1962a, 1962b) . 
aealsTitS-s^carn-rrs-t.^^^^^^^^ 

^lIS^r-^rSL^SeiilMefts^a" tfa^J t a circular 
^tch of light until it appears ="^ere, err«s in 

obtained. 

The iirolications of this style for f?"""""."^ =^ 
yet s^hS vague. This .^e f ue to the fact^that^ 

bf^l.'t ''^Is'lir.-r^V^l Sorcern-efelth the relation 
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ship of scanning to personality structures than to 
education (Kogan^ 1971). It appears^ however^ that 
extensive scanners have longer latencies before responding 
to the Rorschach inkblots, interpreted by Gardner and Long 
as concern for exactness (Kogan, 1971) • This concern for 
exactness and latency may have some relationship to 
Kagan*s inqpulsivity-reflectivity cognitive style, as 
latency and errors are the main dimension of this style* 
Kogan comments that Gardner's work on scanning may be of 
more benefit to the study of perception than to the study 
of cognition (Kogan, 1971). That there is a question as 
to whether this dimension is a "perceptual style" or a 
"cognitive style" is meaningful in itself, particularly 
in light of the fact that this and certain other style 
dimensions are typically and currently considered as 
cognitive styles. In any event, styles of scanning seem to 
hold less promise for Air Force training and instructional 
design tfhan do some of the other cognitive styles. 

Tolerance for Unrealistic Experiences 

The cognitive style of tolerance for unrealistic 
experiences was di^eovered as a product of studies performed 
in the area of apparent movement. The illusion of apparent 
movement is produced by showing a subject a pair of stimuli 
(such as a horse or a man) alternately in a visual field. 
As thfe rate of presentation of the alternate figures 
increases, at some point they appear to move as a single 
figure. As the rate of presentation is increased further, 
the apparent movement stops and the figures appear to be two 
simultaneously flickering figures. This same illusion is 
also produced by using two alternately flashing lights. 
Measurement (in cycles per second) is taken when the subject 
first reports the illusory movement as well as the point at 
which this illusion ceases. The name "Tolerance for unreal- 
istic experiences" comes from the fact that in the early 
experiments in this area the subjects were informed that the 
movement was in fact an illusion and as a result, the 
measurement taken was of a subject's willingness to report 
an experience that is contrary to conventional reality 
(Klein & Schlesinger, 1951? Gardner et al., 1959; Klein, 
Gardner, & Schlesinger, 1962; Segal & Barr, 1969). The 
dichotomy of this cognitive style involves "tolerant" subjects 
who are willing to accept their impressions of movement even 
when they are at odds with what they know is reality. These 
individuals report the illusion of movement earlier and will 
continue to report the motion longer than will less tolerant 
individuals. The tolerant individuals operationally have a 
lower initial threshold for the apparent movement illusion 
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ana have a higher upper threshold which^ 
^rrfaUtrina wU? ^Ivl TUc^ -re restricted range of 
illusory xnoveinent. 

other measures have been used ^^^^^f -^^^e^fj^"" 
for unrealistic ^P^l^^^^l^^l^^nigires. Each visual 
measure is the use different ways by reorgan- 

f&ien-tnrt^icreS^^^ — with 

tolerance for unrealistic experiences. 

the surrounding visual field Cueing a perceived 

measure this cognitive style tng^^P^. 

distortion of the ^;^^^^,^^^\o perceive the distortion 
willingness of an ^'^^^^^^^^^^''^ ?his is done by measuring 
serves as the tolerance score This^^^ ^^^^^^ 

the length of time it taxes une j 
distorted perception. 

*»rance for unrealistic 
The last alternate -^^^^f ,f |o?Schach Test. 

experiences involves ^e^P°"|^5 tolerant for unrealistic 

individuals ^^^^J^'if i^^e^esponses that go beyond the 

experiences will exhibit more r y 

reality of the stimulus cards. 

xolerance for -realistic experiences ha^heen^inc^ 

•rLSirs-^^f t^e^stSrei:\IJ fr, V heen inconclusive 

'Srdner et • ""^f ^.I'^^^V^ive ,tyle is quite 

this point that knowledge °" !^"^°°?2it utility to Air 
limited, -■>'?„f of Sf-nSrl researched cognitive 
Force training than some uj. ^ 

styles. 

rn qnitive r^mplexitv-Simplicity 

The cognitive complexity- simplicity dimensi^^^ 
cognitive style is concerned ^^^/^^"^"^^itidimensional and 
thl tendency to construe ^he world in ^.^.^^ ^^^i^^i^J: 
complex way. In J^^^^^i'^^ne ti^e dimensionality with which 
simplicity attempts to examine tne differences among 

individuals discrimnate simxlarities ^^.^^ style has been 
items. However, the study searchers concerning its 

hampered by ^^^^^^f ^^^rdl^nsion^ppears, in fact, to 
meaning and ineasuremem:. 
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include several distinctly different cognitive processes, 
the principal ones being the following: 

(1) The number of different dimensions individuals 
use in analyzing their environment, 

(?) The "articulation," or number of intervals or 
gradations, they employ within dimensions. 

(3) The "hierarchic-integration" structure they 
employ, i.e., the extent to which they organize dimensions 
into super- and subordinate groups along an abstractness- 
concreteness continuum. 

The original work with cognitive complexity-simplicity 
was done by Kelly (1955) as part of his study of the kinds 
of personal constructs employed by individuals for under- 
standing their social environment. He conceptualized 
complexity-simplicity of personal constructs as dynamic, 
i.e.r changing over time and with experience. The instru- 
ment developed by Kelly (1955) for assessing complexity- 
simplicity of personal constructs is the Role Construct 
Repertory (REP) Test. In this test, sxibjects are asked 
to make discriminations in the form of similarity-difference 
judgements about roles and individual persons, forming 
constructs with similarity and difference poles. Later 
researchers (Bieri, Atkins, Brian, Le£unan, Miller, & Tripodi, 
1966) simplified the REP Test and switched its format from 
the generation by individuals of their own constructs to 
the responding to constructs provided by the examiner. 
Substantial correlations have been reported (Jaspars, 1964; 
Tripodi & Bieri, 1963) for the cognitive complexity- 
simplicity scores obtained with the two procedures. 

The generality of cognitive complexity-simplicity (as 
a trait) across diverse types of stimulus material and tasks 
is controversial, as there is evidence on both sides of the 
issue^ Most researchers appear to have shifted away from a 
strict trait approach to cognitive complexity-simplicity 
and towards the study of interactions between this cognitive 
style dimension and the complexity of specific stimuli, 
tasks, or environments. 

Much of the research of cognitive complexity-simplicity 
has been concerned with aspects of "differentiation" in 
forming complex or simple constructs; i.e., the number of 
different dimensions formed by individuals in their 
judgements, or the number of discrimination levels or 
intervals within constructs. Another approach has been 
taken by Harvey and his associates (Harvey, Hunt, & Schroder, 




1961) who have studied variation ln,co,„itlve =onplexity, 

not as a matter or airtei-^"^-^^^^ ^ ' "intearative 
continuum of abstractness-concreteness o^^^ 

complexity." ^^^^iYf "jt^actLn based on ability to 
simplicity are levels o^^^^^^^^^^^^bordinate and super- 
forS "hierarchic j^^^^^^^^^" ^^?ntegrative" conc^puual- 
ordinate constructs. The Ha^yeV s ^ ^ cogni tion 

ization of --Pl--i^y-|^i:fi^!:^^?f^?entiarion" co.ceptualiza- 
in general, while the Bieri ^^J:"^^^_ition of persons and 
tion is Pri^rily concerned with cognxt^n o^^P^^ ^^^^^ 

social environments. A maDor axiom or uie 

systems" theory of the Harvey group ^^^^^^^^^^f Seir 

completion tests J^^^' ^^^^4 complexity, which are scored 
Streufert, 1967) or inteyiciu • f expressed 

according to "i^^fj^^^^f^^^ig'ing circumstance, dependence 
beliefs, consideration of ^o^^^y^"^. established social 
on external authority, ^^^^P^ance of «|^^^J^^^hips , etc. 

mores, and concern ^^^^^^^^^P^^^^ity "sSd by the conceptual- 
These tests of integrative complexity used y^.^^^^ 

r?^?Si^Sr/ir"t^^'Urf ^rtS ?es"nd in a socially 
desirable way (Schroder et al., 1967). 

Mthough this cognitive style seem to ^^o^d heuristic 
value for researchers, it does seem, at P^^^^^ 

level of development, to be as ^PPl^S^^^^® 
training as some other cognitive styles. 

rr>nr!A ptualizinq Styles 

The conceptualising styles di^^^^^^ ^^^'^ 
is concerned with .^^d^ividuals preferred app ^ 
categorizing perceived similarities and ditre ^^^^ 
stimuli and with conceptualizing agroaches^^ assessing 
forming concepts, ^o stanaara i developed. 

^^r^n^reL^if roL/p\ua"lY.fnTst5?rs Is^alLys to 
or group items into categories. 
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There are several aspects involved in the concept of 
conceptualizing styles, making it a somewhat complex 
cognitive style dimension. The two principal aspects of 
the dimension appear to be (a) preference for forniing 
either a few or many conceptual groupings, and (b) the 
conceptual strategy used in constructing the groupings. 

The aspect of conceptualizing style concerned with the 
number of conceptual groups formed has been alternatively 
labeled equivalence range (Gardner, 1953) and conceptual 
differentiation TCarnder & Schoen, 1962) . Equivalence 
range , i.e. , preference for forming few or many conceptual 
groups, has much in common with the breadth of categorizing 
dimension of cognitive style. In fact some investigators 
(Gardner & Schoen, 1962; Murdoch & Van Bruggen, 1970; 
Tajfel, Richardson, & Everstine, 1964) have reported consis- 
tency Qf responding on a broad or narrow dimension to both 
breadtli of categorizing and conceptualizing style tasks. 
Lack of consistency, on the other hand, has been found by 
others (Sloane, Carlow, & Jackson, 1963; Wallach & Kogan, 
1965) . The reason for the lack of complete generality in 
category-breadth responses in the breadth of categorizing 
and equivalence range dimensions is possibly related to 
the differences in the nature of the task used to assess 
them. Breadth of categorizing, as a cognitive style in 
itself, is assessed with a task in which a category is 
specified in advance and subjects must set limiting bound- 
aries for the category by deciding whether individual stimuli 
do or do not belong to that category. In contrast, equiva- 
lence range, as an aspect of the conceptualizing style 
dimension of cognitive style, is assessed with a purely 
sorting or grouping task. No category is specified for 
subjects, and they must determine for themselves a catego- 
rizing strategy. Thus, with the sorting task, only after 
selecting or defining of categories by individuals does 
the boundary^ setting aspect of category breadth come into 
play. It has been suggested (Messick & Kogan, 1963) that 
two processes operate in the sorting tasks: conceptual 
"differentiation," which represents the niimber of groups to 
which more than a single item are assigned; and "compart- 
mentalization, " which reflects the number of single items 
which are not placed in any categorical group. Conceptual 
differentiation has been shown to correlate positively with 
vocabulary level or verbal knowledge (Messick & Kogan, 1963) 
and to decrease with age, suggesting a developmental shift 
from emphasis on perception-dictated differences among stimuli 
to a synthesis-based, higher-order* analysis of similarities 
(Bruner, Oliver, & Greenfield, 1966; Gardner & Moriarty, 
1968) . Compartmentalization has been shown to correlate 
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negatively with neasures «^|^|te^I,"l"9tf perSs'^;plying 
Guilford, Christensen, s conceptual schemes 

:hiiSttiid^riorSs^«"brei^wed as members of a 
larger group (Kogan, 1971) • 

The second xnajor aspect i-^lved thyon^ of 
conceptualizing style concerns the actual | P;^ g^.^^ 

strategy used by an ^^^^^^^^f^^^^^^iSie! Kagan and his 
stimulir in early work on ^^^J^^i^^J^ clalsified 

f/rrXfnr^e^r/oi^Ini; into three types: 

. fTrouDina by similarity on 

bi^sls ?Fi^^^!il?filstr Characteristic 
S the stimuli, such as color or shape. 

,2, -....^......-inferential = „9:°S?ts!%s'''"' 

items of clothing or furniture. 

Relational^c^^ SHeiftionship^'to^the 
object derives its nieanxng xrom ^^J^^^y ggquence . 
other group members, such as in a story seq 

in later research, the Kagan ?^?^P ^^^S" 'conclpJual- 
Sigel 1963) ignored : categorical- infere^^^^^ 
izltion and "descriptive" conceptualizar finally 
the "analytic-descriptive construct^^^^^ ultimate 

simplified to D^st a^Jf^y*^^^* strategy became "descriptive- 
distinction in conceptualizing^strategy 

relational, "/analytic-relationa^ ^^^^^^^ 
nonanalytic." ^he anamic style xs p^^ .^^ ^^.^^ 
active analysis of stimuli in concepr formation 

relational style is P^^^^^f „f entirl stimuli . It has been 
based on passive acceptance of entire ^ic-relational 
suggested ^^achtel, 1968) that Kagan^^_.^ 2^??2r-°" 
dimension and Witkin s rieia ^ ^ut can be differ- 

may be very much the ^^^^^^^-J^^^at the former represents 
entiated for adults on the ^asis that r ^^^^^ 

preference for analytic St^lj^^^^^^ otSer evidence (Kagan 
Capacity for analytic fj'?S^^°2ia?ionship between response 
it al., 1963) of a Pos^^i^^^^^er o^ analytic concepts 
time to produce a concept and number or 
produced led Kagan into the ^tudy of his wei 
?Slectivity-impulsivity dimension of cogniti^ ^^y ^^^^^^.^ 

ron^epLStzfnrstriHs^fur^^^^^^^ -d developmental ly :^re 
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advanced than the relational one. They report evidence 
(Kagan et al. , 1964) that analytic concept grouping 
increases with age* Later evidence^ however (Bruner et al.^ 
1966; Wallach & Kogan, 1965) , suggests that this is too 
simple an interpretation and that use of analytic and 
relational conceptualization is affected by the nature 
of the stimulus material used in the sorting task. This is 
in contrast to the equivalence range aspect of conceptual- 
izing style y which shows a tendency to be stable across 
types of stimuli. 

Because work in the reflective-impulsive cognitive 
style is both more advanced and subsumes much of the 
conceptualizing style concern^ this style may be of less 
current interest for research in training impact than some 
others • 
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CONCLUSION 



in this review indicates ^hat psychologxsts an 
(trainers) should be .^Ji^^^i^training. Of the 

cognitive styles upon ^"^^^^^^i?" ^"^^^Hs ^e?; singled out 
ten cognitive styles ^^^I^^^^Jsearch concerning 

as being the most promxsxng ones for ^^searc ^ ^^^^^^^^ 
Air Force technical ^raxnxng: fxeld dependen ^ ^^^^ 
impulsive-reflectxve, an^ vxsual-ha^^^^ ^^^^ 

found to have been ."^^^/f^g^os? accurate measures . 

defined constructs, ^"^^5^^?^^5®^^°t tJese styles involve 

Also of i^P^^^-'^Jf^r^^^^^erceptSff Sectioning for which 

aspects of cognxtxve and P®^J®PJ^!^„ regarding impact 

reLonable hypotheses P--"^^^^^^ J^r^^al n?ng . L addition 

on performance xn Axr ®. J^^^sharoening may— with 

to ?hese three styles, levelxng-sharpenxn^^ ^y^^ in^plica- 

additional refinement ^^^^he measures na 

tions for training than ^as been apparent ^ 

research. The ^emainxngsxx cognxtxve styi^ ^^^^^^ 

^esf dlr^crii^lppU-b^^^^^^^^ 

The field dependence-independence c^^^^^^ 
well suited for research xnto g^^^^^^ ^he literature 
cognitive style varxables and traxnxng^ ^.^ cognitive 

indicates that i^J^^^^^^^^.^^^stinct advantages under 
style dimension should have dxstxnct a ^lent 
different circumstances For example^ tx^^^ situations, 
individuals are m^ch better xn xnterpe ^^gj^g 
iSile field-independent i^^^^^^^^^^.^Jties Both ends of 
requiring analytical ^tructurxng abxlxtxes^ properties 
this cognitive style contxnuumhav^ 
which hold implxcatxons for traxnxng a 

The impulsive-reflective -f"i^irAlr^Force'?nst?ul- 
to be well suited for consxderatxon xn Axr Fo^.^^^^^ 
tional design. As "^^"txoned previously^ ^^^^ 
are reflective (slow, accurate) xn contra 

are impulsive (fast, i^^ccurate) wxll protao y ^^g gg 
Offering levels ^of success ^" ^^^^J^J^^efiective students' 
uncertainty. Di^f^^^^^^f^^" expectll in individually 
racSToS^serof^Afr Tor^ct ^echTcar training. 
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The visual-haptic cognitive style is another cognitive 
style which may prove important. The research indicates 
that this style (like field dependent- independent and impul- 
sive-reflective) also represents a continuum, in this case 
with haptics and visuals on each extreme. The visual-haptic 
style may have implications for Air Force training. One 
area of direct relationship may involve highly technical 
training courses, such as those involving electronics or 
troubleshooting, in which the ability to visualize complex 
stimuli is a necessity. Research into the visual-haptic - 
style may suggest ways in which instruction can be adapted 
to better performance. 

Research with the leveling-sharpening dimension has 
not been conclusive. This cognitive style could have 
importance in the study of learning and retention of new 
material, but conflicts in present research have made 
assessment of this dimension more difficult. Refinements of 
the leveling-sharpening measures may clarify the implications 
of this style for training design. 

Although the remaining cognitive styles reviewed seem 
to hold less promise for research as it relates to Air 
Force training, they remain generally important psychologi- 
cal dimensions that may become more important after they 
have been more thoroughly researched. 
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